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Motivation

» As measuring in the injector beam line, the emittance growth is

observed in a injector SC cavities by a factor of 2.
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> In order to explain the growth of the emittance in this section, th
e study for estimation of effect of alignment errors of cavities is

required.
, | y 01 mm-mra ~ 0.2 mm-mrad l'
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Possible source of emittance growth

 The transverse force provided by the cavity imparts
a transverse momentum on the bunch which varies i

n time over the passage of the bunch.
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It can cause the growth of projected emittance.



Beam parameters at the entrance of SRF cavity
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Beam parameters
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€, = 2.775 eV-ps

=114 m, a,=2.077
=1.14 m, a, = 2.076

AE/E =0.000237 %




Displacement of a cavity
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When the alignment error of

+2 mm was given to a cavity,

the emittance growth is
Ag,, ~ 0.0102 mm-mrad.

It’'s correspond to 10.5 %.



Tilt of a cavity and beam angle
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When the tilt error of £5.0 mrad
was given to a cavity, the emitt
ance growth is

Ag,, ~ 0.001 mm-mrad.

It’s correspond to 1.03 %.



Alignment error of cavities with beam angle

There has two kind of errors in the simulation.

1. Beam orbit and angle (given by the corrector magnet).
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2. Displacement and tile of the cavity.
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Alignment error of cavities with beam angle
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The effective beam offset was defined by

The effective beam angle was defined by

ABgcq off = A Ogcq + A B



Alignment error of cavities with beam angle

t error and angle.
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Summary

The effect of the tilt of the cavity, beam offset and beam angle w
as studied using GPT code.

The beam offset in the cavity is mainly determined the growth r
ate of the emittance.

In the experiment, the beam offset inside the injector cavity was
well corrected. Therefore, the growth of the emittance in this s
ection was not explained by the effect of the error of the cavity.
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Alignment error of cavities
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